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REMARKS 

Reexamination and reconsideration of the pending claims as amended in light of the 
following remarks is respectfully requested. As applicable, references to the instant patent 
application text and figures are made by citing to United States Patent Application 
Publication No. 2004/0224288 Al (published on November 11, 2004). 

L Amendments 

Claims 1-22 are pending. Claims 1-22 have been amended to improve their form. 

Support fox the amendments may be found in the application as published. 
Accordingly, these amendments do not raise an issue of new matter and entry thereof is 
respectfully requested. 

II. Rejections Under 35 u.s,C § 112, second paragraph 

Claims 1-5, 9, 10, and 12-22 stand "rejected under 35 U.S.C § 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention" (see the Office Action at page 2). 

The Examiner lias rejected the claims due to the references to "/.i" rather than 
fim. Applicant has amended the claims as suggested to reflect that measurements are 
in microns/micrometers. 

To further prosecution, the symbol "\\" has been amended to include reference to 
meters (i.e., fim) referring to microns. Applicant notes that the term "micron'' and the 
symbol "\x" are used interchangeably throughout the application as filed- Micron (or 
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V) means micrometer, a.k.a. millionth of a meter, a,k.a 10-* m; and finally a.k.a jum 
(see also the definition of the word micron in Stedman's Medical Dictionary, 26th 
Edition, Williams & Wilkins, Baltimore, MD, USA). 

The Examiner has also rejected the claims on the basis of references to "ISO" 
standards. Applicant notes that ISO standard measurements are commonly used as 
short-hand by practitioners, and generally in the field of dentistry to which this 
invention pertains, to refer to the diameter of instruments to be inserted in the root 
canal in root canal procedures. These are standard references which are adopted by 
ISO. These standards are known and clearly understood by those in the field. A 
specific ISO specifies the taper and tip diameter requirements for root-canal instruments 
and obturating points. An ISO designation also specifies the dimensions and 
compositional requirements for prefabricated metal root-canal files and polymeric 
points or cones suitable for use in the obturation of the dental root-canal. An ISO also 
specifies numerical systems and a color coding system for designating the sizes of 
instruments to be used for root-canal procedures. To anyone skilled in the art of 
endodontics, an ISO value denotes a fixed set of known parameters (see e.g., J.l. Ingle & 
L. K. Bakland, Endodontics, 4* Edition, Williams & Wilkins (1994) - Attachment A). 

Accordingly, Applicant submits that the amended claims comply with the 
requirements set forth in 35 U.S.C § 112, first paragraph as they do particularly point 
out and distinctly claim the subject matter which applicant regards as the invention. On 
the basis of the amendments and remarks reconsideration and withdrawal of these 
rejections are courteously requested. 
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III. Rejections Under 35 U.S.C. § 103(a) 



Claims 6 and 8-12 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Levy (U.S. Patent No. 5,622,501) in view of Okamoto et al. (U.S. Patent No. 
4,979,900). 

Applicant avers that the teachings of Levy in view of Okamoto et al do not 
render the claimed invention obvious for several reasons as discussed below. 

Levy is purportedly directed to a tip to facilitate the widening of tooth canals by 
laser radiation via ablation or vaporization of tissues, (see Col. 1, lines 52-53). For this 
purpose, Levy proposes a tip which is tapered. In this context, Levy provides that "if a 
suitable taper is imparted, laser radiation energy is emitted over the length of the tapered region 
and is thus spread out along an extended section of the region being treated" (see Col. 4, Unci 3 
et seq.). Tapering is "particularly advantageous for root canal widening (again, via ablation 
and/or vaporization), or shaping operations [...] without such taver. the radiation ft 
concentrated at the output end ofthtfibef (see Col. 4 lines 17 et seq., underline added for 
emphasis). In fact, Levy teaches that such concentration would tend to produce a ledge, 
or notch, in the canal wall. Thus, according to Levy, tapering is crucial for those tips to 
be inserted in the root canal (supra). 

Levy's teachings are wholly irrelevant, and actually contrary to the goals of 
Applicant's invention. In fact, Applicant's invention (because of the characteristics of 
the surface of the optical probe) does not rely on the tapering per se to avoid 
concentrating radiation on the tip at the output end of the optical probe. To distribute 
radiation, the instant invention relies on the use of an optically diffusive surface 
dispersing (sub ablative and sub-vaporative) near infrared optical energy throughout, 
laterally and along the entire length of the tip according to the amended claims. While 
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the tip is tapered in certain embodiments, it does not need to be tapered to function as 
devised by the Applicant as a primary mechanism for "full tooth'' biofilm thermolysis.. 
This is so because Applicant's tip is otherwise configured (e.g., via roughening for 
scattering and diffusion) to enable optical energy modulation. 

Levy claims to utilize the ability of Nd:YAG laser radiation to vaporize dark 
material to "selectively destroy bacteria which might be present on tooth or gum surfaces and 
which will, if undisturbed, cause decay or infection" (see CoL 6, lines 35 et seq.). In fact Levy 
provides that bacteria to be eliminated must to be stained to a dark color with a 
selective stain, and subsequently exposed to a relatively low energy laser radiation 
which is sufficient to vaporize the bacteria {idem). Levy, just like many others in the 
field, has sought a method to differentially target bacteria while leaving the substrate 
tissue (e.g., the patient's tissues) unaffected by using staining methods and target laser 
radiation to stained bacteria. At Col. 6, lines 58 and 59, Levy provides that "[w]ithout 
such staining, achievement of similar result would require an energy level of the order of 100 
ml" 

The present invention does not rely on staining to target bacteria. The present 
invention relies on the photobiology of the near-infrared energy to thermally coagulate 
the residual biofilm (hence entrapping and killing the bacteria) within all of the 
dentinal tubules that was not removed chemically and mechanically through traditional 
root-canal methods. Known methods using Nd:YAG lasers and near infrared solid 
state diodes are hindered by either (a) the need to stain bacteria with a selective stain to 
direct radiation absorption to the stained bacteria; or (b) the need to impart a 
considerable amount of energy (and concomitant damage to the surrounding patient's 
tissues) in order to achieve thermolysis since bacterial death (following Levy's patent) 
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is wholly a function of heat depositiont These problems stem from the fact that the 
relevant wavelengths are virtually transparent to oral flora. With Levy, the energy 
cannot be dispersed in the manner of the current invention to gently (without 
vaporization or ablation^ coagulate and thermolyze the remaining biofilm in the 
dentinal tubules, and trap and kill the bacteria. 

To solve this problem, Applicant has thought of a method to augment existing 
tips to scatter and diffuse optical energy, thereby lowering the required power output 
from the tip (i.e., at sub-ablative and sub-vaporative energy levels) and increasing the 
time available for the reduction of biofilm/bacteria. 

Levy does not teach or suggest a Hp having an optically diffusive surface 
dispersing optical energy throughout 360° laterally and along the entire length of the tip 
according to the amended claims. Okamoto et al does not cure this deficiency. 

For these reasons, it is submitted that the amended claims are not obvious over 
Levy in view of Okamoto et al. Accordingly, reconsideration and withdrawal of these 
rejections is kindly requested in light of the foregoing remarks. 

Claims 1-5, 7 and 12-22 are rejected under 35 U.S.C § 103(a) as being 
unpatentable over Levy (U.S. Patent No. 5,622,501) in view of Okamoto et al. (U.S. 
Patent No. 4,979,900) as applied above and in further view of Kataoka et al. (U.S. Patent 
No. 5,374,266), Nakajima et al. (U.S. Patent No. 5,300,067) and Rizoiu et al. (US. Patent 
No. 5,741,247). 

Applicant avers that the invention of claims 1-5, 7 and 12-22 as amended are non- 
obvious in light of Levy in further view of Okamoto et al. and in further view of 
Kataoka el al, Nakajima et al. and Rizoiu et al. for the same reasons set forth above. 
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Accordingly, withdrawal of the above-recited rejections and reconsideration of 
the claims as amended are kindly requested. 



« Cont'ed on the next page» 
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CONCLVSIQN 

In light of the amendments and remarks herein. Applicant submits that the 
claims are now in condition for allowance and respectfully requests a notice to this 
effect. The Examiner is invited to contact the undersigned if there are any questions. 

A Request for a Three (3) Month Extension of Time, up to and including 
November 3, 2005 is included herewith. Pursuant to 37 C.F.R. § 1.136(a)(2), the 
Examiner is authorized to charge any fee under 37 C.F.R. § 1.17 applicable in this 
instant as well as in future communications, to Deposit Account 50-1133. 

Furthermore, such authorization should be treated in any concurrent or future 
reply requiring a petition for an extension of time under § 1.136 for its timely 
submission, as constructively incorporating a petition for extension of time for the 
appropriate length of time pursuant 37 CJF.R. § 1.136(a)(3) regardless of whether a 
separate petition is included. 

Respectfully submitted, 
McDermott wru . & Fmery LLP 

Simona A. Levi-Minzi, Ph.D. 
Registration No. 43,750 
Attorney for Applicant 



McDermott Will & Emery LLP 
201 S. Blscayne Boulevard Suite 2200 
Miami, FL 33131 

Tel.: 305.347.6528 - Fax: 305.347.6500 
email: 5LEV1@MWE.COM 
Date: November 3, 2005 
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i endodontics 



obtoiudon. Special technique*, lo Jjc dh>cuy.Hccl later. 
Iliivv dcvijcd t*j overcome rhc lo£i of rwsi$tanc* 

form. 

In Mfxko. Kinder has shown iluii the narrmvot 
w\ils i of the apical fornmen UMudly lie* at the dciitino- 
cciiiriu.il j mimon (H|(. J-jo). ,:i lie tMablbihed thi* 
point ai appnoumutcly 11.5 mm from ihc outer tttrtnev 
i»I ilu* n*»i in mo*t uicS. The older the pattern, how- 
evei . i Iik ipeaicr dm distance l»ecuroes, because mm in- 
tied cememal formation builds up ihc ape*. One is nUu 
remolded thin ilic drmmureinental junction, wherr 
sUtaneeffirm h established, is the apiutl terminniinu of 
ihc pulp. Beyond dm piiini. one »s dealing wiili die 
i Issues of the |>tTfiHlimt;il ligament space, not rhc pulp. 

Th<* fact must also lie iwiablwhed thai ihc apical /on*- 
*!ct> doc> hoi always lie at ilic exact apex ui ihc coin. 
Often, omuls esit laterally, shun ul the nidiutfniphic 
apex. "Hi In in.iv be revealed by eurel'ul mutiny ui the 
film wiih a (dying glass, or In pL-irini{ j curved 
exploratory iife-trumemi ri> the exact cana! length .mcl 
repennujg die X-r.iv examination, Tile Japanese re- 
ported fwm j naove whorl dwi die epical Jnramcu 
c*ha ihecNan ai*N only H*»'tf of the nine in maxillary 
anterior Urelh.'*' 

Extension for Prevention 

hcidler gore described the utoal endodontic rin'iig as 
a round* ewnly wjjeied S|*ite widi n minimal opening 
at flu: foramen/ 1 ' 1 Bec^ma,- one irf working with round, 
laocrcd marcrhJs. one would think this ideal is easily 
achieved, particularly when one think* of root canaLs 
?i\ iwmrall* round and lapvivd. As seen in dieamnomir 
di iiwinp in dm chapter. Imw*vur. few canals Are round 
lhrnuphoul their knmh. Thus one mu$i uiimlly com* 
promise from the ideal, ;wcmpii.:g to prepare the 
round rajK-i-cd cavity, bui knowing thai filling tech- 
nique* njiuti hu used to make up For die variance from 
ideal This is i%hv iinjtlc point I riling, whether riJvcr 
nf piiok-peuhti, «»re teldom n«tid. 

the ezteiitiem of die cavfiy pixpiiiuoon dirou^h*.*ul 
ii* enlire length ;uid l>i^eadlh l% ncCCi^o y. Iiuwe^r. to 
ensure prtvtntUm <»t iuuire prubl^m^. fc-ripJieral en- 




'J&tf^ufffityi I Mwmwnw filling i>viu»riai «hmiJd kermmdie 
. t \^q^(*tiirr^odcniii^ junction, n^iTowesl witUh nl cdndl and 
*ierin|^i/on ?i lor.imen. Thfi |V>int ii Otlen 0.5 (0 1.0 mm 
■ronv apffi. 



larxemcor nf the canal, m rciiViv^ all dir dehii<. hil- 
lowctl hy iimwI oiXu>*niii>n the primary piwcuuve 
incihud/ 

Instruments and Method* for Radicular 
Clewing ind Shaping 

Before launching ininti detailed or evi*n ,i bnnxl (lis 
cushion uf ihc mciliodd and shiipes uf canal 
pi*ep;irAiMin. ;i ik*»t riptiun ol Ihc msmiim'iiis add 
met J i in U oycil in * leaning and j^lvipin^ iliccnnal is nec- 
essary. The order ol iheir iiji|teantiicV rliirinir prr|%i* 
radon will ubo be <tijitus«ed: Uiiic cndoclonlic j»vsiru- 
menu, irrigation, exploration for canal orifices, 
exploration of the canal, and length uf iinhIi determi- 
lUlioil. Thfn dir lechilitiuei of 'uumrarlicular envily 
pixparaijnn u-ill ItiIUjw ni detail Pulpccicmiy will be dLs- 
Lussed fa»^r. 

Basic Endodontic InstrumenU 

After yr:irs ul i-elativc inaCiiviry. a remarkable up- 
surge in endodontic insi rumen i de^elopmeut .md re- 
fmcmeni h;ji i-ccendy developcti. Hwiorieally. very In- 
tie iv;w done (o impivvc the cjualiiy or standardization 
of inurumeiii* ouiil the 1^150$. when mo re*earrh 
groups smrieil rcjuirung on the sixin^. strength, and 
mntciiuls ihai vr«nr into hand inwrMm«ni^ fi% "** After 
ihc incrodiiciion of siandardiied imimment&. iA .ibtmt 
die only c|nmpr> made weitr the universal twi* of iuiin- 
Icsk i ather llum caHMm and (htf addiiinn of Miiidler 
(No. 6 and 81 and larger (No. I in to 1*0) sizes a> well 
in color cod in |? and the rr-emergence of pnwer-drhim 
ih5tnunenu. 

rty W2. n working committee on mandardizacinn 
had" been formed including man ufacmrtr* and the 
American A.\>*H.iuiion of ^ododomisti, Th'tf *»roop 
cvnh'wl inui the prc«cu(«day Inteniuiitma] Sumdarcf* 
Ori^ioijanon (ISO). It \va^ not oiuiJ li)7li. lion ever. th*u 
ihc J'n^i approved s|xxilicauon for root caual insrru- 
litems waa published (ADA Spri- No. 'JS). I j< ytai'5 alter 
IiiM'le M\t\ Levme first pmposcd ^tundart^zaikm an 

Endodontic Inscrumum Staridardization* Before 
JU58. endodontic m>numcm» were manufactured 
without benefit ol nny citablithed criieria. Alihovijfli 
each nmnutaiaiiner used wha' Mined to be a uruTietJ 
iik.e system, the numbering (1 through 6) v;ts entirely 
arbitrary. An ni»u v umeni of one company rarely coin- 
ridrd with o comparable ijiMrumem of imother com- 
|Viny. In sidditmn. there wm little uuifotmiiy m ipialit? 
cnnrroJ i» Jiiaoufacture. no iintforniiiy existed in pro- 
gresuon from one iu^trumeni ^»ze in die next, and 
there way no correlation of i 11*11111111:1 w and filling nut* 
reriuls in terms of sti^e nnd ^hiipe. 

LSe^inulo^ in |!Wf»_ a xcrious atirmpt was madr m 
correct these abuses, and in 19M) a new fine ol *iau- 
darduvd iuso mnenu mid tilling material wm imrn- 
duced to ihc pmfe^ion. 4>K 

I . A formula for the tliumeter and uipcr in each size 
instrument ;md lillinj; material u;i* aj»rreil on. 
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Endodontic* 



HO 

Tabic 3—1 . Dimensions in Millimeters. Revision of 
ADA Specification No. 2a Added Instrument Size* 04 
and 1 10 to ISO to the Original Specification 

Diameter 
(Tolerance, ± o*02 mm) 
Handle 





kjy mm 


Oj mm 


l>] mm 


Color Cooe 


flit 


0.00 


0.40 


O.te 


Oray 


tu 


0 10 


\J.H L 


0 It 


PwrnU 


1 J 




n A? 


n 


tA/hir* 
wnup 


■JM 

*u 


u. <u 




\J.ta 


TCHOW 


25 


0.25 


0.37 


0 3 1 


Red 


JO 


0^30 


0^62 


036 


Blue 


.15 


0.35 


0.67 


0-41 


Green 


411 


0,4U 


0.72 


0.4* 


eiiick 


45 


0.45 


0.77 


0.51 


White 


SO 


O.SO 


. 0.62 


U.56 


YeHOw 


55 


0.55 


0.87 


0.6T 


Ked 


60 


0.60 


0.92 


U.fcfi 


Blue 


70 


0.70 


1.02 


U,7& 


Careen 


Aft 


n.An 


1.12 


086 


Black 


90 


0.50 


1.22 


0-9A 


White 


100 


1.00 


1.32 


1.06 


Y«| low 


no 


L10 


1.42 


1.16 


Red 


120 


-20 


1.52 


1.26 


Blue 


130 


I.JO 




1.36 


Crron 




1.4U 


t.72 




Blade 


150 


1.50 


1,02 


1.5ft 


White 



4 Nr.Mr disrate* mcautremcnl paint |Dj| wa« Added 3 mm from tip u( 
ajcrinR *f\6 qI ihc mffrumeni. Handle tn^r ccxfiiic c4*iM- 



Jn 1992 Scolder patented u diiierent concept of in- 
strument sizing. Marketed a* PiuFile Series *29* t the 
instrument size* pn>grcw by a consume percentage in- 
crease (29%) from one instrument UJthc next, rather 
than hy x metric mcroac nf 0.05 imrTbetween in 
the stanrlardirxd ISO instruments. ■ , 

Although puiriing with h 0.029 mm inert: a sc between 
tiles No. 1 and No. 2 Profiles rapidly gain in metric 
size lu j mm increase between siies No. 4 and 

No. 5, euiiip^rabJe io ISO sites £5 and 30. 

ProFilof cuiUe incizes "00 M ro '*l 1 are nude of stain- 
less or nickel uranium, and hare noncuttmg lips. No 
((string has been reported to date. 

ISO Grouping of Instruments 

In due time, the International Standards Organiza- 
uow-Fcdcfuiion Dattatre International committee 
grouped toot canal instrument* according to their 
method of use: 

Group I: Hand use only — : fiUi,. both K-iype (Kerri 
and H-typc fHcdstioem); winter Retype; and 
broaches , pluggcr* and spreaders. 

Croup 1J : Engine-driven latch type — raroc design 
Croup I bm made to be attached to st handpiece. Also 

included arr* pnstr fillers. 



• Profile, Till» Denial Protfum (USA) 



Group III: Engine-driven latch type — drills or 
reamers such as Oates-CJidden (O-type), f ecso(P-rypc) 
jm. well a* a host ol* others — A, D. O. KO. T, M-typc 
reamers and the Kurcr Rooi*facer. 

Croup IV: Root canal poinoi~«-g\itta-peicha. silver, 
paper. 

The ISO frroupiojj of endodontic Instruments makes 
convenient A discussion by group of their manufacture, 
usage, curtingabilKy. strengths and weaknesses. 

ISO CROUP I — K-Type Instruments, Reamer*, or 
Files. First designed in 1 91 5 by the Kerr Manufactur- 
ing Co.. these are the most widely copied arid etteo- 
sively manufactured enduduntre instruments world* 
wide. Now made universally ol stainless rather than 
carbon steel, K-Lyrx: instruments are usually produced 
by grinding graduated si2es of round "piano*' wire into 
either a square or triangular configuration. A second 
grinding operation property uipers these pieces. To 
Ijive the instruments the spirab i hai provide thecutiinv 
ed^es p Uie square or triangular *tock is then grasped 
by a machine that twists ll cnuntcrdockwiso a pro. 
grammed number Of times— tiRht spinds for files, 
loose spirals for reamers. The cutting blades thai nw 
produced are the slurp edges of either die square or 
the triangle. In any uisirumcui diese edges are anowit 
as the "rake" of the blade. The moie acme the wijit 
of the rake, thr sharper the blAde. 

There are approximately twice die number of spirals 
on -A file as on reamer of a c*>rvespondinjj siac (Fig.^ 
3— 14>. Some manufacturers arc now grinding h\ the 
spirals rather than twisting ihcni. Originally the cross 
bccuon of the K-file was sqiUAre, dte reamer iriangulnr. 
Recently, manufaaurers have started using either con- 
figuration to achieve better cutting and/or tteribUity. 
Cross section is no w [he pieropaove of individual com- 
panies. 

/tn&nm. As ihe name implies, reamers ate used for 
dnllmg. They cut by beimr tightly inseru-d into ihe 
canaJ. twisted clockwise one-quarter to one-half ujrrt to 
engage their blades into the dentin, and then' with- 
drawn— pcuctTation, rotation. -»nd reira«ioil. ul Thi?/ 
cut Is made during retraction. The process ^ then rc : . 
peateri sTenetraung deeper and deeper into the candJ,/ 
When working length is reached, the nexrlsize lhsoru* 
ment is used, and so on. 

Reaming is the only method that produces a round; 
tapered preparation. «nd ihi* ouly in pertectry.straighl 
canals. In such ^ situation, reamers can be rotated on«- 
half turn Ijcfore retiDcdrrg. In a shghdy eurved cikstil, a 
reamer should be rotated only one-quarter tura-.jAire , 
stress may cause breakage, The heavier, rearrrcrs, siic 
50 and above^ can almost be turned with impunity. The 
new nickel titanium, instrument* are much more flexi- 
ble and resist breakage even in small sizes. 

Files as well as reamers can be uied for reaming, but 
conversely, reatnei? do not work well as files— ^iheir 
flutes arc too widespread to rasp, 

tiU*. The liphier apiral of n file (fig. 5-^15) CMab- 
tishc^ a taitOTit; aii^le (vuke) thai achieves Ha principal 
cutting acuun on withdi-awtd, although if will cut in the 
push motion as well. The withdrawing cutting aeuon 
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